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* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS 

[Claim(s)] 

[Claim 1]A pneumatic tire which is provided with an air impermeable layer which 
consists of polyvinyl alcohol over which the bridge was constructed, or an ethylene 
vinyl alcohol copolymer over which the bridge was constructed, and is characterized 
by things. 

[Claim 2]The pneumatic tire according to claim 1, wherein said air impermeable layer 
thickness is 30 micrometers or less [Claim 3]The pneumatic tire according to claim 1 
or 2 having further an auxiliary layer which adjoins said air impermeable layer and 
consists of an elastomer below air permeability coefficient 1.0x10 " 9 cm 3 and cm / cm 2 , 
sec, and cmHg. 

[Claim 4]The pneumatic tire according to claim 3, wherein said air impermeable layer 
comes to paste said auxiliary layer. 

[Claim 5]The pneumatic tire according to claim 3 or 4, wherein thickness of said 
auxiliary layer is 50-500 micrometers. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the art which reduces the weight of a 

tire, without spoiling internal pressure holdout about a pneumatic tire. 

[0002] 

[Description of the Prior Art]Conventionally, isobutylene isoprene rubber, halogenated 
butyl rubber, etc. are used for the main raw material of the inner liner as an air barrier 
layer for internal pressure maintenance of a tire. However, in the rubber composition 
which blended these, since the air barrier property was low, the thickness of the inner 
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liner was required around 1 mm. If such an inner liner is used, hundreds of g and tire 
weight increase only for internal pressure maintenance, and it has become the 
hindrance of the tire weight saving. 

[0003]By the way, there is much thermoplastics as construction material whose air 
permeability is lower than isobutylene isoprene rubber and halogenated butyl rubber. 
For example, the air permeability of nylon etc. is 1/10 or less compared with 
isobutylene isoprene rubber or halogenated butyl rubber. However, since the elastic 
modulus of nylon is high, the modification at the time of tire rolling cannot be followed, 
but a crack etc. are produced, an air leak happens from this crack, and the inner liner 
made of nylon cannot hold internal pressure. In JP, 2000-1 77307A there is a 
statement about the tubeless tire providing the air impermeable layer which consists 
of ethylene vinyl alcohol copolymers. However, some which will be 180 ** or less 
comparatively low have the melting point, this ethylene vinyl alcohol copolymer is 
fused at the time of tire curing, and a uniform air impermeable layer cannot be 
obtained. Polyvinyl alcohol tends to be influenced by humidity, and even if the physical 
properties on a molecular design are enough, the powerful fall under vulcanizing 
temperature, etc. may be produced. 
[0004] 

[Problem(s) to be Solved by the Invention]This invention improves internal pressure 
maintenance art, such as an inner liner, and an object of this invention is to attain the 
weight saving of a tire. 
[0005] 

[Means for Solving the Problem]In order to attain the above-mentioned purpose, a 
pneumatic tire of this invention is considered as the following composition. That is, it 
has an air impermeable layer which consists of polyvinyl alcohol over which the bridge 
was constructed, or an ethylene vinyl alcohol copolymer over which the bridge was 
constructed. Preferably, said air impermeable layer thickness is 30 micrometers or 
less. It has further an auxiliary layer which adjoins said air impermeable layer and 
consists of an elastomer below air permeability coefficient 1.0x10 " 9 cm 3 and cm / cm 2 , 
sec, and cmHg. Preferably, said air impermeable layer comes to paste said auxiliary 
layer. Thickness of said auxiliary layer is 50-500 micrometers preferably. 
[0006] 

[Embodiment of the Inventionjln order to reduce air permeability, polyvinyl alcohol and 
an ethylene vinyl alcohol copolymer [except for acetic acid, it is used from Eval 
(ethylene-vinyl acetate copolymer emulsion)] are dramatically effective. Since the air 
permeability coefficient of these (**) polymers is 1/100 or less [ of the conventional 
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butyl system rubber composition ], 1/100 or less is sufficient for thickness required 
for internal pressure maintenance. Since polyvinyl alcohol and the ethylene vinyl 
alcohol copolymer which are used by this invention are making the polymer molecule 
construct a bridge, even if they require the heat of vulcanization, they cannot be fused, 
and can obtain desired tire capacity certainly. Although many resin whose air 
permeability coefficient is smaller than the conventional butyl system rubber 
composition exists besides these (**) polymers, when air permeability is about [ of 
butyl system rubber ] 1/10, for example, a thickness of around 100 micrometers is 
needed as an inner liner for internal pressure maintenance. The film of this thickness 
will be fractured according to modification of the crookedness at the time of tire 
rolling. It is hard to follow the extension which takes at the time of tire manufacture. 
[0007]On the other hand, since the film by polyvinyl alcohol or an ethylene vinyl 
alcohol copolymer is effective by a thickness of about 10 micrometers, the fracture by 
the flexion deformity at the time of rolling of a tire becomes difficult to produce it. As 
for this viewpoint to air impermeable layer thickness, 30 micrometers or less are 
preferred. Since polyvinyl alcohol and an ethylene vinyl alcohol copolymer have - OH 
radical, they can secure adhesion with a contiguity rubber member comparatively 
easily. For example, what is necessary is just to use the adhesives of a chlorinated 
rubber isocyanate system, in order to secure adhesion with the unsaturation system 
rubber composition currently used for the tire. On the other hand, although PVDC 
(polyvinylidene chloride) is also known as air impermeable resin and can make 
necessary thickness of internal pressure maintenance thin, as compared with resin of 
this invention, an adhesive property is inferior. 

[0008]Thus, since the polymer (**) of this invention has the good adhesive property 
with a contiguity member, even if a film fractures it, it will not exfoliate easily, and its 
internal pressure holdout is high. It is desirable when it has further an auxiliary layer 
which adjoins this air impermeable layer other than the above-mentioned air 
impermeable layer, and is on an anti-filling air [ of this layer ], or filling air side from the 
elastomer below air permeability coefficient 1.0x10 " 9 cm 3 and cm / cm 2 , and sec-cmHg. 
This reason is for holding internal pressure by this auxiliary layer, when a pinhole, a 
crack, etc. arise in said air impermeable layer. At this time, since the way which the air 
impermeable layer has pasted up on the auxiliary layer does not separate easily, an air 
impermeable layer exists in almost all the fields that wrap air as it is and it continues 
exhibiting an internal pressure retaining function, it is desirable. Thickness of the 
auxiliary layer in that case is made more thinly than about 1 mm in thickness of the 
inner liner of the conventional butyl system rubber, and sufficient weight reduction is 
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possible for it. Preferably, the thickness of said auxiliary layer is 50-500 micrometers. 
This is because the effect of the gas barrier is small, and the weight reduction effect 
of a tire will not be acquired if it exceeds 500 micrometers even if it is able to 
manufacture with manufacture being difficult in less than 50 micrometers. 
[0009]The mole ratio in particular of the ethylene in an ethylene vinyl alcohol 
copolymer and vinyl alcohol is not restricted, but can be suitably set up according to 
the purpose. By increasing ethylene, a tougher film can be obtained and the air 
impermeableness of a film can be improved by increasing vinyl alcohol. Although the 
crosslinking method in particular of the polyvinyl alcohol which constitutes the air 
impermeable layer of this invention, or an ethylene vinyl alcohol copolymer is not 
restricted, it is preferred. [ of the electron-beam-irradiation method which can carry 
out a direct action to the produced film ] 
[0010] 

[Example]This invention is explained concretely, the inner liner as an air impermeable 
layer — polyvinyl alcohol (Table [ :P ] 1 — VA[Kuraray Co., Ltd. make.) the vinylon film, 
trademark VF~A#2000], and an ethylene vinyl alcohol copolymer (table 
1:EVOH[Kuraray Co., Ltd. make.) Trademark EF-F, melting point 183**], brominated 
butyl rubber (Table 1: Br-IIR and combination are indicated to Table 2), and 6-nylon 
(table 1 :P A6.) are used, It forms by thickness given in Table 1, respectively, and is a 
200-micrometer-thick auxiliary layer (combination to Table 2) further in Examples 2 
and 4. [ and ] Air permeability coefficient 2.0x1 0" 9 cm 3 and cm / cm 2 , sec, and cmHg 
were provided, between contiguity members was pasted up with adhesives (made in 
the Toyo Chemical research institute, meta-lock R30M), and the tire for passenger 
cars (195/65R15) was made as an experiment. All the air impermeable layers used in 
the example used what constructed the bridge by electron beam irradiation, and the 
processing condition was the accelerating voltage of 300 kV, and irradiation energy 
20Mrad. 

[001 1]The value of the comparative example 1 is set to 100 for the internal pressure 
holdout after pushing against drum lifting of the number of rotations equivalent to 
speed of 80 km/h by load 6kN and running 10,000 km by pneumatic pressure 140kPa 
about each tire, and a table-of-reference example and its result are shown in Table 1. 
Visual observation of the inner liner appearance of these each tire was carried out, 
the state of a crack and exfoliation was investigated, and, similarly it indicated to 
Table 1. The tire (conventional tire) and tire weight of the comparative example 1 are 
measured, and it is meant as a rate of a tire weight saving what% the weight saving 
was carried out. 
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[Table 1] 
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The ethylene vinyl alcohol copolymer which is not constructing a bridge was used for 
the comparative example 3 and the comparative example 4. By observation after tire 
curing, since peeling and/or the hole vacancy of the film had arisen, subsequent 
measurement was stopped. 
[0013] 
[Table 2] 
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[0014]When there is no auxiliary layer and an air impermeable layer does not exfoliate, 
internal pressure holdout falls a little, but a lightweight effect is large. By adding an 
auxiliary layer, internal pressure holdout can be secured and the tire weight saving 
effect is still acquired fully. It can be said that what the auxiliary layer has adjoined 
and pasted up on the air impermeable layer is desirable. 
[0015] 

[Effect of the Invention]As explained above, according to this invention, the weight 
saving of a tire can be attained, holding internal pressure. 
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